This paper analyzes the impact of privatization on the performance of 116 electric utilities in ten Latin American countries. The analysis makes a number of contributions to the literature on changes in infrastructure ownership. First, this is the first systemic analysis of the impact of privatization on the distribution of electricity sector. Second, it constructs an unbalanced panel data set of key indicators for each country. Third, it includes a broaderthan in past studies-range of indicators, such as output, employment, productivity, efficiency, quality, coverage, and prices, offering a fuller picture of the effects of privatization on consumers. Fourth, this research covers a longer period of time, and evaluates three stages-before, transition and after-allowing for the identification of the short-and long-run effects of privatization, as opposed to previous analyses' short time series data that do not identify long-run outcomes. Finally, the counterfactual is considered through the analysis in trends. Two different methodologies are applied. The first methodology uses means and medians from each period and tests the significance of the changes between periods. The second methodology consists of an econometric model that captures firm fixed effects, firm-specific time trends and heteroscedasticity corrections. When needed, we used firm-specific time trends to better understand the outcomes. The results suggest that changes in ownership generate significant improvements in labor productivity, efficiency, and product/service quality, and that most of those changes occur in the transition period. Improvements in the post transition period-beyond two years after the change in ownership-are much more modest.
I. Introduction
Over the last few decades, most countries in Latin America, as part of a structural reform program, brought private participation-privatization, concession, or management change-to previously state-owned enterprises (SOEs). Consequently, private participation in the infrastructure sector increased significantly. 2 In the electricity distribution sector, only 3 percent of subscribers were served by private companies in the early 1990s, but by 2003 this figure had grown to over 60 percent. Similar patterns can be seen in fixed telecommunications and in water distribution.
Surprisingly, there is little systemic empirical analysis of the impact of these changes on the electricity sector. This can be attributed at least in part to the difficulty of securing appropriate data. Most of the literature on infrastructure privatization focuses on financial indicators, 3 analyzes case-studies, or evaluates the fixed telecommunications sector. 4 Existing literature also tends to confine analyses to a narrow time period immediately before and after the change in ownership.
This analysis makes a number of contributions to the literature on changes in infrastructure ownership. First, this is the first analysis of the impact on the distribution of electricity sector.
Second it constructs an unbalanced panel data set of key indicators for each country. Third, a broader-than in most past studied-range of indicators is evaluated, including indicators of output, efficiency, labor productivity, quality, coverage, and prices. These indicators offer a fuller picture of the effects of privatization on consumers, as previous studies tend to focus solely on changes in companies' financial performance. Fourth, the analysis covers a longer period of time, and therefore identifies the short-and long-run effects of privatization, as opposed to previous analyses' short time series data that do not identify long-run outcomes. The sample consists of 116 electricity distribution firms that changed ownership during the 1990s. 5 Finally, the counterfactual-through the use of trend analysis is accounted for and measured against the factual. The analysis consists of two methodologies and is separated into three main periods: "pure public", referring to the three years prior to the announcement of the reform; "transition", starting at the time when the reform was announced and ending one year after the concession or privatization was awarded; and "pure private", covering the three years after the transition. The first methodology applied is that of Megginson et al. (1994) , which uses means and medians from each period and tests the significance of the changes between periods. The second methodology consists of an econometric model that captures firm fixed effects, firm-specific time trends and heteroscedasticity corrections. The importance of firm-specific time trends is illustrated by the results for coverage. The first methodology shows a gradual improvement in average coverage levels, rising 6.9% from the pure public to transition periods, and 8.7% from the transition to the pure private period. When the second methodology is applied to capture firm-specific time trends, the growth in coverage shows a different picture: coverage stays roughly the same over the three periods.
The analysis shows that the change in ownership had a significant effect on companies' number of employees, efficiency and quality in the transition period. However, the improvements in the post-transition period-are much more modest. For example, employment, showed important reductions during the transition: The number of employees decreased by 9.9% per year, totaling a 38.1% reduction during the transition from the average level of the labor force prior to the transition. However, the pure private period showed a decrease of only 2.1% per year.
This example typifies the overall picture that emerges of firms' performance as measured by labor productivity, efficiency and quality: an initial dramatic change during the transition period followed by a return to more modest adjustments during the pure private period. Regarding the other indicators analyzed, prices are difficult to compare across companies, and the results were not strong, although they suggest a rise in prices. For coverage and output, privatization produced no changes once the analysis controlled for firm-specific time trends.
The rest of the paper is organized as follows: Section Two contains a summary of the related literature, while Section Three presents the empirical approach and a description of the data that will be used. Section Four describes how the database was built and presents a quick overview of the sample. Section Five characterizes the empirical results, and Section Six presents some comments related to the robustness of the results. Finally, Section Seven summarizes the conclusions.
II. Review of the Literature
Most of the literature related to ownership change has focused in other sectors than electricity, such as in transportation (for example, Ramamurti [1996] and Laurin and Bozec [2000] ), telecommunications (for example, Ros [1999] and Ramamurti [1996] ) and manufacturing (for example, Frydman et al. [1999] and Boarman and Vining [1989] Galal et al. [1994] and La Porta and Lopez-de-Silanes [1999] ), and only the telecommunications sector has been more deeply analyzed in the region (see for example Ros and Banerjee [2000] ). Some exceptions in these sectors are Estache and Rossi (2004) for the case of Electricity Distribution and Galiani et al. (2004) for Water. Ehrlich et al. (1994) provided good evidence on productivity differences between stateowned and privately owned firms. They used a sample of 23 comparable international airlines of different (and in some cases changing) ownership categories over the period 1973-83 for which they were able to obtain good and comparable cost, output, and ownership data. The researchers developed a model of endogenous, firm-specific productivity growth as a function of firm-specific capital, and used the model as a basis for their fixed-effects regressions estimating a cost function in a simultaneous framework with input-demand equations. They used ownership, 6 output, 7 capital quantity and price indices, labor quality and price indices, fuel indices, TFP indices and productivity trends, technical factors, regulatory measures, 8 and firm and country-specific variables.
The study found a significant relationship between ownership and firm-specific rates of productivity growth. The results suggest that private ownership leads to higher rates of productivity growth and declining costs in the long run, and that these differences are not affected by the degree of market competition or regulation. Boardman and Vining (1989) used data from the 500 largest manufacturing and mining corporations in the world outside the United States, as compiled by Fortune magazine in 1983.
They classified these firms as SOEs, Mixed Enterprises or Private Companies, and used four profitability and two efficiency measures. Their results provide evidence that, after controlling for a wide variety of factors, large industrial mixed and public enterprises perform substantially worse than private ones. They also concluded that partial privatizations may be not be the best strategy, since, according to their indicators, these perform quite similarly to SOEs. Frydman, Gray, Hessel, and Rapaczynski (1999) controlled by insider owners (managers or employees), but that it has a very pronounced effect on firms with outsider owners. In any case, the effects of transferring ownership to insiders and outsiders may have important implications for the design and effectiveness of privatization programs in the transition economies. Second, their study indicates that in those cases in which privatization is effective, its effects vary considerably depending on the performance measure under examination. In particular, their findings show that while the effect of privatization on revenue is very pronounced for certain types of owners, there is no significant effect of ownership change on cost reduction. Finally, by obtaining firm fixed-effect estimates of the various effects of privatization and using different types of control groups, as well as by controlling for changes in the macroeconomic environment, the study attempts to deal with most kinds of selection bias that could potentially affect the results. Galal et al. (1994) compared the actual post-privatization performance of 12 large firms, mostly airlines and regulated utilities in Britain, Chile, Malaysia, and Mexico, with the predicted performance of those firms that had not been divested. Using this counter-factual approach, the authors documented net welfare gains in 11 of the 12 cases considered, which equal, on average, 26 percent of the firms' pre-divestiture sales. They found no case where workers were significantly worse off, and in three cases, workers significantly benefited.
La Porta and López-de-Silanes (1999) found that the former Mexican SOEs they studied rapidly closed a large performance gap with industry-matched private firms that existed prior to divestment. The former SOEs, which were highly unprofitable before privatization, became very profitable afterward. Output increased by 54.3 percent, in spite of a reduced level of investment spending, and sales per employee roughly doubled. The privatized firms reduced (blue-and whitecollar) employment by half, but those workers who remained were paid significantly more. The authors attribute most of the performance improvement to productivity gains resulting from better incentives, with at most one-third of the improvement being attributable to lower employment costs.
For the case of the electrical sector in Latin America, there are broad descriptions of the reforms in the sector, but without empirical analysis (see for example, Millan et al. [2001 ], Dussan [1996 and Estache and Rodriguez Pardina [1998] ). Other studies focused on developing countries, where some information about Latin America can be found (see for example Bacon and BesantJones [2001] ). Finally, the recent review of Joskow (2003) summarizes the lessons learned across countries in the electricity market.
The reason for the lack of empirical analysis is the nonexistence of available systematic data. Still, there is some country analysis for this sector. For example, Chisari et al. (1997) built a general equilibrium model in order to analyze the impact of privatizations in Argentina between 1993 and 1995. Among the regional empirical research that can be mentioned is Estache and Rossi (2004) . The authors analyzed the impact of change in ownership on labor productivity and prices.
They also evaluated how the different regulatory environments affected these outcomes in the region. They found that private firms use significantly less labor to produce a given bundle of output than public firms. Using similar data, Rossi (2004) also analyzed the firms' operating and maintenance expenses. He found that these costs did not change significantly after the reform, and argued that outsourcing, in part, may bias the results for the decrease in labor usage and labor productivity.
III. Empirical Approach: Methodology
Ideally, to evaluate the impact of privatization, the performance of a utility under private operation should be compared to the performance of its public "counterfactual", a comparable firm in a similar environment that is still operated by the government. In most cases, it is hard to identify a comparable firm; hence, most of the literature compares the evolution of selected indicators before and after the change in ownership.
The majority of the literature employs two different methodologies in order to estimate the effects of privatization: The first methodology began with Megginson et al. (1994) ; and several subsequent studies have used the same approach to measure means and medians of the periods before and after privatization and test the significance of the change between the periods. This methodology has also been applied in studies that considered different samples of SOEs among countries and compared their performance to privatized firms. The second methodology is found in another branch of literature that assumes privatization policies to be an intervention. Following the literature of program evaluation (see Heckman et al. [1985] ), this approach proposes a dummy for those periods where the SOE was privately owned, and checks the significance of this dummy, as well as the significance of various interactions specific to each paper (for example, Boardman and Vining [1989] and Ros [1999] ).
This paper follows both methodologies. For the first approach, the analysis is split into three main periods: First, the "pure public" period, covering the three years before transition; second, the "transition" period, starting when the reform was announced and ending one year after the concession or privatization was awarded; and third, the three years after the transition, or the "pure private" period. The changes in average levels and growths are analyzed, and the average changes between periods are computed. The paper concludes by testing the significances of the changes in means and medians.
For the second approach, we start with a simple version of the model, as specified below:
where ijt y are the variables of interest (outputs, number of employees, labor productivity, efficiency, quality, coverage and prices). The main coefficient in this model is the dummy, ijt PRIV , that is equal to one if the firm i of country j has private owners at time t . Given the fact that there are several variables not observable to the econometrician, fixed effects are included to capture the firm's characteristics (e.g. management, initial conditions, size, density of the network, etc.), which are assumed to be constant for each firm across time. Hence, 0 β will capture the effect of the privatization or concession on the outcome of interest. As was pointed out by Frydman et al. (1999) , adding the firm fixed effects may reduce the selection bias of the firms in the sample. A second version of equation (1) will also be estimated, introducing a firm-specific time trend:
Equation (2) contains the same dependent variables and dummy used in the static model, ijt PRIV . The third coefficient will capture the time trend of the variable of interest. Several factors may affect this, such as initial conditions. Hence, it is important to control for the firm's specific fixed effects to capture the characteristics of the firm not observed by the econometrician.
As in the previous model, we will include fixed effects. Again, the relevant coefficient will be 0 β , which will capture the effect of the privatization or the concession on the outcome of interest. Source: Authors' elaboration based on the data described in section IV.
Moreover, as will be described later, the transition period has some important effects on firms. Most of the literature reviewed uses a basic approach similar to that in equation (1), and in some cases accounts for specifications like those included in equation (2). In other words, the firm is evaluated immediately before and after the change in ownership. This approach does not account for changes that may occur in preparation for the change in ownership or in response to it, perhaps through one-time decisions (e.g. a reduction in personnel). In this paper, in order to isolate and identify the outcomes during the period around the change in ownership, specific dummies are defined for these transitional years. The transition period is defined the same way as in the first approach: from announcement of the change in ownership through one year after the privatization or concession is awarded. Since it is not clear for all the cases when the process to change ownership was announced, we will assume that it started two years prior to the date of the award.
9 Therefore, we can define a dummy for the transition and a dummy for the post-transition period, so that Equations (1) and (2) become:
where ijt s is a time trend that has a value equal to zero for the year when the privatization was awarded. In this sense, the first dummy will identify the average change in the dependent variable during the transition with respect to the average level prior to the transition years, during the pure public period. The second dummy will identify the average change of the dependent variable after the transition with respect to the pure public period.
The first basic specification will be equations (1') and (2') using the log level of the indicators. In particular, this will help to identify most of the conclusions. For those variables that present trends (for example, number of connections), equation (2') will be more enlightening.
However, it relies on the assumption that trends among the three periods of analysis are the same.
In order to relax this assumption, we will run a third set of equations (1'), but using the annual growth in each indicator. In this case, the first equation will identify average changes in growth between the periods.
Given the fact that we are using a semi-logarithmic functional form of these models for each of the indicators, it should be remembered that the percentage impact in each indicator is given by 1 − δ e (Halvorsen and Palmquist [1980] ) when interpreting the coefficient estimates of the dummy.
In order to correct for potential nonspherical errors, a Generalized Least Square (GLS) approach would be appropriate. However, the GLS estimation requires knowledge of the unconditional variance matrix of ijt υ , Ω , up to scale. Hence, we must be able to write
where C is a known GxG positive definite matrix. But, in this case, as this matrix is not known, we will follow a Feasible GLS (FGLS) approach that replaces the unknown matrix Ω with a consistent estimator.
IV. Data
This research required the construction of an unbalanced panel data set of key indicators for utilities in LAC in electricity distribution. For this, we used official data reported by firms to their investors and statistical reports of the regulator agencies of each country. Furthermore, information was requested from each firm as well as from each regulatory office. Additional sources used include OLADE (Latin American Organization of Energy) publications. A particular effort was made to corroborate the data provided by the firms with several public sources and with data on the firms provided by different governmental offices. In addition, careful attention was paid to ensure the consistency and comparability of the data over time and across countries.
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The analysis focuses on several indicators of outcomes, employment, labor productivity, efficiency, quality, coverage and prices. Table 1 presents the definitions of the variables used in the present analysis and Table 2 presents the summary statistics of the variables used.
Some of these variables have been used by other authors in other samples, such as Ros (1999) , who used equivalent indicators for coverage, labor productivity, quality and prices but for the telecommunications sector. Ramamurti (1996) used analogous indicators in output, coverage and labor productivity for the four Latin American telecommunications firms of his study. Saal and Parker (2001) used similar indicators for output, employment, quality and prices, but for water and sewerage companies of England and Wales.
The countries analyzed were Argentina, Bolivia, Brazil, Chile, Colombia, El Salvador, Guatemala, Nicaragua, Panama, and Peru. The sample consists of unbalanced panel data that includes 116 firms and 1,103 firm-year observations. Each of the firms included in the sample contains at least one year of pre privatization data. In fact, 98 of the 116 firms have information for at least the previous three years. • Average tariff for 1 MWH for a residential service in local currency of December 2000. Note: each observation is the average for the available information since 5 years before the change in ownership and 5 years after that.
V. Empirical Results

V.1. Mean and Median Analysis
In this section, the research is basically split between the changes in the levels and the changes in trends for each of the indicators. Note that for some indicators it is more interesting to analyze the changes in trends, like the case of the evolution of labor productivity and coverage, while there are other variables for which it is more relevant to analyze changes in levels, such as quality and prices. Yet the complete set of results will be presented in both forms: changes in levels and in growths.
The analysis will be separated into three main periods: "pure public," referring to the three years prior to the announcement of the reform; "transition," starting at the time when the reform was announced and ending one year after the concession or privatization was awarded; and "pure private," covering the three years after the transition. The basic idea of this segmentation is to be able to identify the direct effects of the process of reform on the firm, such as preparation of the firm to be sold, and factors such as reduced incentives for public managers to perform well before the anticipated change in ownership. In addition to this, we assume that private intervention may not have immediate effects, due to lag time before the first investment, managerial decisions such as investment timing in order to expand the network or decisions related to the improvement of the quality and efficiency of the network. Tables 3 and 4 present the results for electricity distribution. In order to do this analysis, the series were initially normalized, defining the value 100 for the first year when the firm was privately owned. The tables present the average level (or growth) of each normalized indicator for the three periods of analysis in columns (1) to (3). Columns (4) through (6) show the average change in levels (growth) between these three periods: column (4) presents the difference between the transition average level (growth) and that of the pure public period. 11 Column (5) presents the average change in levels (growth) from the transition to the pure private period while column (6) presents the total change in levels (growth) since the pure public period. For each indicator, the tables present the mean, median, standard deviation and number of firms included in the analysis.
Finally, columns (7) to (9) show the results of the test of the differences in means and medians of the average levels (growth). 
A. Output
The first output indicator, number of connections, had important increases during the three periods: Levels of residential connections showed a 20.2% increase from the pure public to the transition period, and a 16.7% increase from transition to pure private. But a closer look at the results shows a clearly positive trend that would exist in the absence of a change in ownership. In terms of growth rates, residential connections' growth increased by 1.3 percent points during the transition, from it average annual growth rate of 4.3% during the first period, but then growth 7.9% c u r r e n c y ) N 5 9 8 6 5 6 5 9 5 6 3 5 * significant at 10%; ** significant at 5%; *** significant at 1%
Avg. Annual Growth Annual Diff in growth T-stat (Z-stat) for difference in means (medians) in growth slowed to 3.4% per year. The other indicator of output, energy supplied to the network, suffered a deceleration after the transition. As will be seen later, a justification for this can be driven by the improvement in efficiency caused by the reduction of distributional losses, as well as due some increases in average real prices.
B. Number of Employees
Most of the SOEs were characterized by being oversized in personnel. Hence, as expected, an important reduction in the number of employees was clearly observed. Moreover, the literature also found that, in some cases, the government decided to reduce the number of employees in order to increase the value of the firms (Chong and Lopez-de-Silanes [2003b] ). Thus the results show a reduction in employees in some years prior to the change in ownership.
The tables show that while some reductions occurred before the transition, the important changes happened during this period. For example, the average annual reduction during the pure public period was 6.6%, while during the transition it was 9.9% per year, totaling an average reduction of the labor force by 38.1% during the transition in contrast with previous levels.
C. Labor Productivity
Consistent with the reductions in the number of employees and with the trends in output measures, labor productivity showed important improvements, mostly during the transition.
Connections per employee as well as output per employee grew annually by 18.4% and 20.3%, respectively, during the transition, but after these years, these ratios became 5.5% per year for both of them.
D. Efficiency
The results show that most of the improvement happened during the transition. While the average reduction in distributional losses was 5.5% per year during the transition, during the periods before and after the annual change was only 0.6% and -1.3%, respectively.
E. Quality
The quality measures were based on the duration and frequency of interruptions per consumer. Each indicator, on average, presented significant improvements across the transition and pure private periods. Both the duration and frequency of the interruptions were reduced during the transition, with an average total reduction of 30.6 points for duration and 34.9 points for frequency from the pure public levels of 134.5 and 132.6 points, respectively. The average annual improvement during the transition period was 9.8% for duration and 10.6% for frequency. In the pure private period, the trend for the duration of the interruptions was much flatter than during the transition, but the improvement per year was significantly higher than during pure public ownership. Meanwhile, frequency of interruptions continued its positive trend from the transition.
F. Coverage
Significant improvements across periods in coverage levels--as measured by residential connections per 100 households--can be observed in the growth rate of roughly 2% a year.
However, the number of connections alone increased at a rate of 4-5%. A likely explanation for the more rapid increase in connections than coverage is that most of the firms presented high coverage ratios 12 at the outset, so the "natural" growth in the number of households contributes to the increase in connections, rather than a net increase in coverage.
As Ros (1999) pointed out for privatizations in telecommunications, private ownership may lead to a different objective function that may negatively affect network expansion. This is because in a private company shareholders may be reluctant to increase the network unless it is profitable or made mandatory in the contract.
G. Prices
Average residential prices are presented both in dollars and in real local currency. Note that during the years surveyed, Brazil, which has a significant number of firms in the sample, suffered a currency devaluation. This occurred in 1999 and may partly explain the inconsistency in results when dollars were compared to local currency: while the prices in real local currency showed a clearly increasing trend, prices in dollars seemed to be decreasing in the same period. To correct for this discrepancy, the same methodology was repeated, excluding Brazil from the sample. This resulted in increasing prices in both series, but at a much lower rate than in the previous comparison. 13 Both series also showed that prices increased significantly before the transition, with an annual growth of 9.3% and 10.2% for prices in dollars and real local currency, respectively. A pre-transition price increase could be attributed to the government's desire to make the company more attractive to investors by aligning cost and prices before awarding the concession. 
V.2. Econometric Analysis
In this section, the previous analysis is further developed, estimating several specifications for the indicators in both levels and rates of growth. To do this, a semi-logarithmic functional form was used in the models. These estimations were based on Feasible Generalized Least Squares (FGLS) estimates and included fixed effects for each firm.
For each set of indicators, the coefficients for the two main dummies are presented:
DUM_PRIV_TR that has a value equal to one for all the years since the announcement of the concession 14 until one year after the change in ownership, and DUM_PRIV_POST that has a value equal to one for all the years after the transition period, which was defined as lasting one year after the change in ownership. Table 5 shows the basic results for each indicator under three different models: the estimates for the log levels without the firm-specific time trends, estimates with the firm-specific time trends, and estimates for the growth of each indicator as a dependent variable.
Unless indicated otherwise in the text, results presented below are taken from the first model.
14 As was already mentioned, the assumption is that the announcement was made two years prior to the award of the contract. While the first model of econometric analysis in Table 5 shows improvements in both the transition and pure private periods, the second and third models reveal that the increases of the transition period are not evident in the pure private period. In the first model, the average level of number of connections was 16.2% higher during the transition than during the previous period, and the average rise after the transition was 22.4% with respect to the previous period. The energy sold during these periods has a similar pattern in this model: While the average change during the transition was 22.3%, for the following period it was 22.5% higher. These estimates suggest the potential existence of a time trend, which is confirmed by the results of the second model: After correcting for a time trend, the results imply that the effects of the change in ownership were negligible. Moreover, the third model, which shows differences in growth, confirms that there was a slight improvement in both energy sold and number of connections during the transition, but little significant change afterward.
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B. Number of Employees
As is consistent with the previous analysis, a greater drop in the number of employees can be observed during the transition than during the pure private period.
More precisely, the electricity sector had an average annual drop of 26.4% in the number of employees during the transition with an additional annual decrease of 12.9% during the pure private period. 15 The third model showed that while the rates of growth before and after the transition period did not differ significantly, the average annual reduction in growth rates during the transition was 5.7 percentage points. 15 The second panel also considered the firm-specific time trends. Though these coefficients were not reported in the tables, among the 66 firms with labor information, 16 companies presented coefficients not significantly different than zero. Among the rest of the companies, all but one had a significantly negative trend. The median in these cases was -8.4% per year.
The results for output and number of employees clearly influenced the labor productivity indicators. Overall, there appeared to be important improvements during the transition and pure private periods but further analysis revealed that the improvements occurred primarily during the transition.
More precisely, after controlling for trends, the resulting effects during the transition were annual increases of 5.0% for the connections-per employee ratio and 9.0% for energy-per employee, while the results for the following years were not significantly different than the averages before the transition. As is consistent with these outcomes, the annual growth estimates also increased during the transition: 7.3% for connections-per-employee and 7.5% for energy-peremployee. The growth rate of connections-per-employee dropped by 5.3% after the transition with respect to the first period. The results for energy-per-employee were not significant, although the rate appears to have declined.
Note that the labor productivity indicators were affected somewhat by the preparation of the firms to be sold. In some of the cases, the government decided to manage the labor force reform prior to the announcement of a proposed ownership change, with the intent to increase the value of the firm. As was analyzed by Chong and Lopez-de-Silanes (2003a) , investors proved indifferent to these kinds of policies and, in the end, when all the components were included in the analysis, the values of the firms remained the same, or were even reduced in cases where the government applied lay-off programs in advance. A lay-off program can contribute to a reduction in a firm's value through selection issues that provide incentives for good employees to leave while bad employees remain in the company.
D. Efficiency
In addition to data on labor productivity, further analysis of additional features provides information on efficiency. An important reduction in distributional losses can be observed due to the change in ownership. One might assume that in order to improve performance, the firms would perform better maintenance and investments in the network, and the results would improve after the transitional years. The results of the analysis support this assumption: The total drop in distributional losses was only 3.1% during the transition, but after that losses fell 15.8% from pure public levels. The growth estimates are consistent with these results, although the coefficients resulted in no significant differences from those for the first period.
E. Quality
The estimates show important improvements in frequency and duration of service interruptions due to the change in ownership both during the transition and after. More precisely, the average annual level of interruptions was reduced 10.1% for frequency and 13.4% for duration during the transition. After that, estimates show additional improvements of 23.8% and 25.2% for frequency and duration of interruptions, respectively. The growth estimates provide some evidence of the fact that the improvements were greater during the transition than during the pure public and pure private periods, though the results for frequency of interruptions were not significant.
F. Coverage
Given the population's natural growth, it is interesting to analyze the change in coverage in order to identify whether the expansion of the network was driven by the natural increase of households or by the net increase of the number of connections, as discussed in the previous section on coverage. Results suggest that there was a net expansion of the network, but growth in coverage did not vary greatly across periods.
The average annual increase in coverage was 5.3% during the transition, while the average increase after that was 8.4% per year. However, the third model shows that the average growth across periods did not fluctuate significantly. This means that the changes across time in terms of coverage were driven by a firm specific time trend, and not necessarily by the change in ownership.
G. Prices
As described in the previous section, average prices were reported in dollars as well as in real local currency, and behaved differently in dollars because of the currency devaluation in Brazil that occurred during the years studied. The results of the econometric analysis show the important rise in prices that occurred during the years prior to the change in ownership; after that, prices continued to grow, but at lower rates.
Prices in real local currency were 11.1% higher per year during the transition as compared to the first period. After that, an additional 8.3% annual increase was observed. However, the third model indicates that growth estimates are not significantly different before and after the transition, while during the transition itself, growth was slightly smaller.
VI. Additional Features
An analysis of additional features can indicate the degree of robustness of the previous results. It is important to understand the arguments related to the endogeneity of the dummies used in the previous methodology.
In this kind of empirical analysis, several arguments support the presumption that the ownership dummies are endogenous. As was described by Ros (1999) , the decision to privatize may not be viewed as an exogenous event that can be considered "fixed" in repeated sampling.
Besides, there is the possibility of selection bias, though it can be argued that this possibility does not exist in this particular case. 16 Several different hypotheses can make the case for endogeneity, such as the theory that the government privatizes those firms that are more likely to be sold.
Secondly, countries under worsening financial conditions may have higher incentives to enact these reforms. Additionally, private investors may be more interested in firms that allow them to earn higher returns on their investment.
The basic approach is to use Instrumental Variables (IV) procedures. However, it is difficult to find proper instruments. In this case, macroeconomic variables were selected, as they are linked to the factors that cause governments to make these kinds of reforms, and they are, in general, independent of the variables under study. However, an additional problem arises given the fact that, in most of the countries, the companies were privatized in different years. To accommodate this variation, additional instruments are required, ideally at the state and/or city level. As collecting this state or municipal level data would be very difficult, the IV approaches were run using only the federal level variables, and the results are consistent with the previous analysis. 17 Moreover, most of the coefficients resulted in higher absolute values, providing some evidence that the results of this paper are a lower bound than the total effect of the reforms.
This paper presents the analysis of the changes, as a result of private participation, in the performance of indicators in output, employment, labor productivity, efficiency, coverage and prices for 116 electricity distribution firms in Latin America. Two different methodologies were applied, and the effects during the transition period and those after it were separated.
The main contributions of this analysis to the literature are: The paper is a needed addition to the literature analyzing the electricity distribution sector, which has not been largely studied.
Additionally, as opposed to the focus on financial outcomes in most of the literature, other
indicators are introduced here that should be considered in impact evaluation studies. Finally, this analysis shows that it is important to separate short-term results from long-term ones, whereas most studies have focused only on short-term effects.
The results suggest that changes in ownership caused significant improvements in labor productivity, efficiency, and product/service quality in the near term. However, the improvements do not appear as remarkable two years after the change in ownership. This suggests that the change in ownership has the strongest effect on firms during the transition period. Finally, although it was found that change in ownership matters, there seems to be some heterogeneity across firms regarding its impact. In order to explain that heterogeneity, further research is warranted focusing on differences among regulatory regimes, investors, financial structure, governance and country and sector characteristics. Those factors might explain some of the divergent results 18 .
